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(57)Abstract 

PROBLEM TO BE SOLVED: To produce an exhaust gas cleaning catalyst excellent in low temperature ignitability, 
developing catalytic activity at a lower temperature as compared with a catalyst system used heretofore. 
SOLUTION: This exhaust gas cleaning catalyst contains catalytically active components containing at least one 
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the additive is a single structure of tetragonal zirconium oxide. 
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(54) EXHAUST GAS CLEANING CATALYST 
(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an exhaust gas cleaning catalyst excellent in low 
temperature ignitability, developing catalytic activity at a lower temperature as compared with 
a catalyst system used heretofore. 

SOLUTION: This exhaust gas cleaning catalyst contains catalytically active components 
containing at least one noble metal component selected from palladium, platinum and 
rhodium, a refractory inorganic oxide and zirconium oxide containing both cerium and an 
Additive. The additive is an oxide of at least one element selected from the group consisting 
of Y, Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, Sn and In. The crystal of zirconium oxide containing 
cerium and the additive is a single structure of tetragonal zirconium oxide. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Among the noble-metals components which consist of palladium, platinum, and a rhodium, at 
least one sort, It is a catalyst containing the catalytic activity component containing the zirconic acid 
ghost containing a fireproof inorganic oxide, a cerium, and an additive. Said additive Y, Ti, Cr, Mn, Fe, 
Co, nickel, Cu, Zn, The catalyst for exhaust gas purification characterized by being at least one sort of 
oxide chosen from the group which consists of Sn and In, and the crystal of the zirconic acid ghost 
containing said cerium and additive being the single structure of the zirconic acid ghost of a tetragonal 
mold. 

[Claim 2] The catalyst according to claim 1 whose mass ratios of a cerium and a zirconium the amount 
of the additive in the zirconic acid ghost containing said cerium and additive is 0.05 to 10 mass %, and 
are 1:8-1:1 in Ce02:Zr02 conversion. 

[Claim 3] the amount of per 11. of fireproof three-dimensional structure objects, and a noble-metals 
component - the catalyst according to claim 1 whose amounts of 0.01 -20g, and a fireproof inorganic 
oxide the amount of 2-100g, and an additive is [ the amount of 0.05-30g, and a cerium ] 10-300g in 
Zr02 conversion at Ce02 conversion for the amount of 1-1 OOg, and a zirconium. 
[Claim 4] Furthermore, the catalyst containing an alkaline-earth-metal oxide according to claim 1. 
[Claim 5] the amount of per 11. of fireproof three-dimensional structure objects, and a noble-metals 
component - the amount of 0.05-30g, and a cerium — the catalyst according to claim 4 whose amounts 
of 10-300g, and an alkaline-earth-metal oxide the amount of 0.01 -20g, and a fireproof inorganic oxide is 
[ the amount of 1-1 OOg, and a zirconium ] 0.1 -50g in Zr02 conversion at Ce02 conversion for the 
amount of 2-1 OOg, and an additive. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for exhaust gas purification which removes 
to coincidence the carbon monoxide (CO), the hydrocarbon (HC), and nitrogen oxides (NOx) which are 
the injurious ingredients contained in the exhaust gas from internal combustion engines, such as an 
automobile. 
[0002] 

[Description of the Prior Art] Various proposals are made about the catalyst for exhaust gas purification 
which removes the injurious ingredient in the gas discharged by the internal combustion engine. 
[0003] Since it corresponds to toughening of regulations of global exhaust gas in recent years, the 
various examination including engine amelioration is made. As one of the most leading means of the, by 
bringing the location of a catalyst close to an engine side more, whenever [ immediately after engine 
starting / catalyst floor temperature ] is raised more quickly, and the approach of bringing the ignition 
rate of a catalyst forward is examined. Although the operation of such a catalyst is excellent, since it is 
used more near the engine, the purification engine performance immediately after engine starting will be 
conventionally put to an elevated temperature, consequently higher thermal resistance will be required 
of it for it. 

[0004] There is the approach of lowering the temperature to which a catalyst begins to operate as an 
approach of on the other hand acquiring the same effectiveness, namely, using the catalyst which was 
more excellent in low-temperature ignitionability ability. However, conventionally, it is difficult to 
improve low-temperature ignitionability ability in the three way component catalyst of a gasoline- 
powered vehicle, and has corresponded by increasing the amount of the noble metals used. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the catalyst for 
exhaust gas which excelled the catalyst system used conventionally in nearby low temperature at the 
low-temperature ignitionability ability which discovers a catalysis. 
[0006] 

[Means for Solving the Problem] this invention persons paid their attention to the oxygen storage 
ingredient which has an adsorption desorption operation of the oxygen which is one of the most 
important components in the three way component catalyst for gasoline-powered vehicles, as a result of 
inquiring wholeheartedly, in order to solve this technical problem. 

[0007] Until now, the cerium oxide of various types has been used as an oxygen storage ingredient. In 
order to raise the thermal resistance of the oxygen storage capacity of cerium oxide by current, add a 
zirconic acid ghost, rare earth oxide is added, or the technique in which cerium oxide was made to 
dissolve in a zirconium dioxide is indicated. When a reaction temperature zone makes a cerium oxide 
dissolve in a zirconium dioxide in comparatively low 400-500 degrees C in these techniques, the oxygen 
storage capacity per unit cerium oxide becomes the highest. That is, the temperature zone which an 
adsorption desorption operation of oxygen discovers shifts to a low temperature side by making a 
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cerium oxide dissolve in a zirconium dioxide rather than cerium oxide. In this invention, the cerium 
oxide dissolved upwards in the zirconium dioxide, and By adding at least one sort of oxides chosen from 
the group which consists of Y, Ti, Cr, Mn, Fe, Co, nickel, Cu, Zn, Sn, and In as other components -izing 
of the temperature which an adsorption desorption operation of oxygen furthermore discovers can be 
carried out [ low temperature ], and it came to develop the catalyst which was more excellent in low- 
temperature ignitionability ability. 

[0008] In this invention, it succeeded in developing the catalyst which was more excellent in low- 
temperature ignitionability ability by using the oxygen storage ingredient which discovers an adsorption 
desorption operation of oxygen at low temperature so that it may state below, namely, as an oxygen 
storage ingredient which discovers an adsorption desorption operation of oxygen at low temperature 
more Upwards, the cerium oxide dissolved in the zirconium dioxide, and further Y, At least one sort of 
oxides chosen from the group which consists of Ti, Cr, Mn, Fe, Co, nickel, Cu, Zn, Sn, and In dissolve, 
in addition - and it is the catalyst which used the multiple oxide which has the crystal structure of a 
zirconium dioxide for the uniform tetragonal mold, without forming independent cerium oxide etc. 
[0009] The technical range of this invention also reaches the range in which this contractor is easily 
replaced from them, without being limited to **** indicated by each claim of a claim. 
[0010] 

[Embodiment of the Invention] As noble metals used for this invention, at least one sort chosen from 
palladium, platinum, and a rhodium is mentioned. The 0.05-30g of the amount of the noble metals used 
is usually 0.15-20g preferably per 11. of completion catalysts. The catalytic activity after the first stage 
and durability is not enough in it being less than 0.05g, and since the catalytic activity proportional to 
the amount used will not be acquired on the other hand if 30g is exceeded, it is not desirable. Here, when 
the catalyst component itself is cast and a constituent is supported [ and ] on a fireproof three- 
dimensional structure object on the basis of the apparent volume of the Plastic solid itself, it is displayed 
as the amount of the catalyst components used, such as noble metals per 11. of completion catalysts, on 
the basis of the apparent volume of a three-dimensional structure object. Therefore, since it is based on 
apparent volume, even if it uses which volume of the catalyst after a three-dimensional structure object 
and completion, it can be said substantially that it is same. 

[001 1] Although any are sufficient, for example, activated aluminas, such as alpha-alumina, or gamma, 
delta, eta, theta, a titania or a zirconia, a titania, oxidization silicon or these multiple oxides, for example, 
an alumina-titania, an alumina-zirconia, a titania-zirconia, etc. can usually be used as a fireproof 
inorganic oxide used for this invention if used as catalyst support, it is an activated alumina preferably. 
As a configuration of a fireproof inorganic oxide, fine particles are desirable. When measuring the 
zirconic acid ghost containing a cerium and an additive with an X-ray diffraction method, since only the 
oxide of a zirconium can be checked, it is desirable that a zirconium is not included in a fireproof 
inorganic oxide. The 10-300g of the amount of the fireproof inorganic oxide used is usually 50-250g 
preferably per 11. of completion catalysts. Since the pressure loss of exhaust air will increase if noble 
metals cannot fully distribute that it is less than lOg, but endurance is not enough and exceeds 300g on 
the other hand, it is not desirable. 

[0012] As a zirconic acid ghost containing the cerium and additive which are used for this invention, the 
single crystal structure of the zirconium dioxide of a tetragonal mold is shown. This crystal structure can 
be checked with an X-ray diffraction method, and only the peak of the zirconium dioxide of a tetragonal 
mold appears in the oxide used for this invention to a peak existing in the oxide with which the 
versatility which contains a cerium oxide and an additive in the zirconic acid ghost containing the 
conventional cerium became independent. That is, the uniform crystal structure of a tetragonal mold is 
shown. At least one sort chosen from the group which consists of Y, Ti, Cr, Mn, Fe, Co, nickel, Cu, Zn, 
Sn, and In as an additive here can be mentioned, and at least one sort chosen from the group which 
consists of Sn, Fe, and In preferably can be mentioned. The range of 0.05 - 10 mass % has the desirable 
amount of the additive in the zirconic acid ghost containing a cerium and an additive. 
[0013] the zirconic acid ghost containing a cerium and an additive ~ usually — the mass ratio of the (a) 
cerium and a zirconium - Ce02 conversion:Zr02 conversion - 1:8-1:1 ~ it is 1:5-1:1 preferably, the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/28/2004 



Page 3 of 10 



mass ratios of the (b) additive and a zirconium are oxide conversion:Xr02 conversion, and it is desirable 
1:1000-1:2, and that it is 1 :200-l :4 preferably. 

[0014] About the manufacture approach of the zirconic acid ghost containing a cerium and an additive, 
although the following two kinds can be mentioned as an example of representation, unless it is contrary 
to the meaning of this invention, it is not limited to these processes, for example. 
[0015] (1) After it carries out addition mixing of the solution of a cerium and an additive after 
hydrolyzing zirconium solutions, such as zirconium oxychloride, and obtaining zirconium hydroxide, 
and alkali addition neutralizes, wash, dry and calcinate. 

[0016] (2) After it mixes zirconium solutions, such as a zirconium nitrate, cerium solutions, such as a 
cerium nitrate, and the solution of an additive and alkali addition neutralizes, wash, dry and calcinate. 
[0017] It is desirable that l-100g, and the amount of zirconiums are [ 2-100g, and the amount of 
additives ] 0.01 -20g in Ce02 conversion per 11. of completion catalysts and for the amount of ceriums at 
Zr02 conversion. 

[0018] The 5-250g of the amount of the zirconic acid ghost used containing a cerium and an additive is 
usually 10-200g preferably per 11. of completion catalysts. It is inadequate on endurance or OSC ability 
in it being less than 5g, and since the pressure loss of exhaust air will increase on the other hand if 250g 
is exceeded, it is not desirable. 

[0019] Furthermore, it is desirable that the alkaline earth oxide other than the above-mentioned catalyst 
component is included from a viewpoint of endurance and NOx decontamination capacity especially 
with the catalyst which contains Pd as noble metals. As alkaline earth metal oxide, the oxide of barium, 
magnesium, calcium, and strontium can be mentioned and barium oxide is desirable especially. 
[0020] The 0.1 -50g of the amount of the alkaline-earth-metal oxide used is usually l-30g preferably per 
11. of completion catalysts. Thermal resistance is inadequate in it being less than O.lg, and since the 
result that it was proportional to the amount used will not be obtained on the other hand if 50g is 
exceeded, it is not desirable. 

[0021] As refractoriness the structure of 3 yuan which covers the above-mentioned catalyst component, 
although honeycomb support etc. is mentioned, the honeycomb structure object of molding is desirable, 
for example, can really mention monolith honeycomb support, metal honeycomb support, plug 
honeycomb support, etc. 

[0022] As monolith support, honeycomb support especially made from cordierite, a mullite, alpha- 
alumina, a zirconia, a titania, phosphoric-acid titanium, aluminum titanate, a solid light, spodumene, 
aluminosilicate, magnesium silicate, etc. is desirable, and especially the thing of the quality of cordierite 
is [ that what is necessary is just what is called ceramic honeycomb support ] usually desirable 
especially. In addition, what was used as the fireproof three-dimensional structure object using the heat- 
resistant metal of**** oxidation resistance, such as stainless steel and a Fe-Cr-aluminum alloy, is used. 
[0023] Such monolith support is manufactured by the approach of rolling and hardening the extrusion 
casting method and a sheet-like component etc. The forms of the gas passage opening (eel 
configuration) may be any of a hexagon, a square, a triangle, or a corrugation form. If eel consistencies 
(the number of eels / unit cross-sectional area) are 100-600 eel / square inch, they are fully usable and 
are 200 - 500 eel / parallel inch preferably. 

[0024] Especially as an approach of covering the catalyst component in this invention, although not 
limited, the sinking-in method is usually used suitably. 

[0025] The catalyst by this invention can be prepared, for example by the following approaches. 
[0026] first, the inside of water solutions, such as a nitrate of noble metals, such as platinum of the 
specified quantity, - the powder of fireproof inorganic oxides, such as an alumina, - and The powder of 
the zirconic acid ghost containing a cerium and an additive is thrown in. It fully mixes, and after making 
it sink in, it dries at the temperature of 100-150 degrees C preferably, and, subsequently 300-850-degree 
C 80-250 degrees C are preferably calcinated at the temperature of 400-700 degrees C for 1 to 2 hours 
for 0.5 to 5 hours. Although it is desirable to use an alkaline-earth-metal oxide when Pd is included as 
noble metals, salts, such as these alkaline-earth-metal oxides or those nitrates, and acetate, are added in 
this phase. The following wet-grinding process may be carried out as it is, without passing through 
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desiccation and a baking process, in using the powder of all oxides except for noble metals. 

[0027] Next, after sinking a refractoriness three-dimensional structure object, such as a product made 

from cordierite, into the slurry of the catalyst constituent acquired by carrying out wet grinding of the 

obtained powder using a ball mill etc., slurring, and doing in this way and removing an excessive slurry, 

80-250 degrees C dries at the temperature of 100-150 degrees C preferably, and 300-800 degrees C is 

preferably calcinated at 400-700 degrees C as occasion demands for 1 to 2 hours for 0.5 to 3 hours. 

[0028] 

[Example] Hereafter, although an example explains this invention concretely, unless it is contrary to the 
meaning of this invention, it is not limited to these examples. 

[0029] (Example of reference) The spectrum chart by the X-ray diffraction method of the zirconic acid 
ghost which contains a conventional cerium and a conventional lanthanum for the spectrum chart by the 
X-ray diffraction method of the zirconic acid ghost which contained first the cerium and additive which 
are used for this invention in drawing 1 is shown in drawing 2 . The zirconic acid ghost containing the 
cerium and additive with which the conventional oxide is used from drawing 2 by this invention from 
drawin g 1 to the peak of the oxide with which the versatility containing a cerium oxide became 
independent existing was only the peak of the uniform crystal structure of the zirconium dioxide of a 
tetragonal mold. In addition, this evaluation was performed after aging at 1000 degrees C among air for 
10 hours. 

[0030] Next, Sn is shown for it in Table 1, using as an example the comparison to the temperature of the 
oxygen quantity to be stored showing the capacity of an adsorption desorption operation of the oxygen 
of the zirconic acid ghost containing the cerium and additive which are used for this invention. 
[0031] 
[Table 1] 



Sn$&05 (%) 




Kilt 


3 0 0V 


5 0 0*C 


0 


0 


1 0 0 


0. 5 


2 0 


80 


1 


3 0 


7 0 


5 


40 


6 0 


1 0 


4 5 


5 5 



[0032] Measuring method: Among H2 and after the reduction for 450 degree-Cx 30 minutes, carry out 
the pulse of 02 and measure 02 consumption. 

[0033] Table 1 shows that the temperature zone which an adsorption desorption operation of oxygen 
discovers shifts to a low temperature side by addition of Sn. In addition, this evaluation was carried out 
after aging at 1000 degrees C among air for 10 hours. 

[0034] (Example 1) Alumina (gamma-alumina) 25g of specific-surface-area of 150m 2/g was sunk into 

the nitric-acid rhodium water solution containing rhodium 0.5g. Then, after drying enough, it calcinated 

at 500 degrees C for 1 hour, and the rhodium content alumina was obtained. 

[0035] After the zirconium dioxide hydrolyzed the zirconium oxychloride solution and obtained 

zirconium hydroxide to 40g as a mass ratio so that cerium oxide might be set to lOg and the tin oxide 

might be set to 0.25g, addition mixing of a cerium and the nitric-acid water solution of tin was carried 

out. 

[0036] Wet grinding of obtained rhodium content alumina 25. 5g, alumina (gamma-alumina) 45g of 
50.25g of zirconium cerium tin multiple oxides and specific-surface-area of 150m 2/g, 4g of acetic 
acids, and the 120g of the ion exchange water was thrown in and carried out to the ball mill pot with the 
ball of media for 15 hours, and the aquosity slurry was obtained. 

[0037] Thus, the monolith support made from cordierite (NGK Insulators make: the eel consistency 400 
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eel / 6.45cm 2 (1 square inch) and outer-diameter [ of 33mm ] x die length of 76mm) was dipped in the 
obtained aquosity slurry. After taking out, the excessive slurry was blown by the compressed air, after 
that, it dried at 150 degrees C for 2 hours, one between was calcinated at 500 degrees C, and the catalyst 
1 was acquired. 

[0038] the acquired catalyst — 40g and cerium oxide were supported for 70g and a zirconium dioxide, 
and 0.25g was supported [ per 11. of catalysts, and a rhodium / 0.5g and an alumina ] for lOg and the tin 
oxide. 

[0039] (Example 2) Alumina (gamma-alumina) 25g of specific-surface-area of 150m 2/g was sunk into 

the nitric-acid rhodium water solution containing rhodium 0.5g. Then, after drying enough, it calcinated 

at 500 degrees C for 1 hour, and the rhodium content alumina was obtained. 

[0040] After the zirconium dioxide hydrolyzed the zirconium oxychloride solution and obtained 

zirconium hydroxide to 40g as a mass ratio so that cerium oxide might be set to lOg and the tin oxide 

might be set to 0.5g, addition mixing of a cerium and the nitric-acid water solution of tin was carried 

out. 

[0041] Wet grinding of obtained rhodium content alumina 25. 5g, alumina (gamma-alumina) 44.75g of 
50.5g of zirconium cerium tin multiple oxides and specific-surface-area of 150m 2/g, 4g of acetic acids, 
and the 120g of the ion exchange water was thrown in and carried out to the ball mill pot with the ball of 
media for 15 hours, and the aquosity slurry was obtained. 

[0042] Thus, using the obtained aquosity slurry, it prepared like the example 1 and the catalyst 2 was 
acquired. 

[0043] the acquired catalyst - 40g and cerium oxide were supported for 69.75g and a zirconium dioxide, 
and 0.5g was supported [ per 11 of catalysts, and a rhodium / 0.5g and an alumina ] for lOg and the tin 
oxide. 

[0044] (Example 3) Alumina (gamma-alumina) 25g of specific-surface-area of 150m 2/g was sunk into 

the nitric-acid rhodium water solution containing rhodium 0.5g. Then, after drying enough, it calcinated 

at 500 degrees C for 1 hour, and the rhodium content alumina was obtained. 

[0045] After the zirconium dioxide hydrolyzed the zirconium oxychloride solution and obtained 

zirconium hydroxide to 40g as a mass ratio so that cerium oxide might be set to lOg and the tin oxide 

might be set to 2.5g, addition mixing of a cerium and the nitric-acid water solution of tin was carried 

out. 

[0046] Wet grinding of obtained rhodium content alumina 25. 5g, alumina (gamma-alumina) 42.75g of 
52.5g of zirconium cerium tin multiple oxides and specific-surface-area of 150m 2/g, 4g of acetic acids, 
and the 120g of the ion exchange water was thrown in and carried out to the ball mill pot with the ball of 
media for 15 hours, and the aquosity slurry was obtained. 

[0047] Using the obtained aquosity slurry, it prepared like the example 1 and the catalyst 3 was 
acquired. 

[0048] 67.75g and a zirconium dioxide were supported for 0.5g and an alumina, and lOg and 2.5g of tin 
oxide were supported [ per 11. of catalysts, and a rhodium ] for 40g and cerium oxide by the acquired 
catalyst. 

[0049] (Example 4) Alumina (gamma-alumina) 25g of specific-surface-area of 150m 2/g was sunk into 
the nitric-acid rhodium water solution containing rhodium 0.5g. Then, after drying enough, it calcinated 
at 500 degrees C for 1 hour, and the rhodium content alumina was obtained. 

[0050] As a mass ratio, to 40g, the zirconium dioxide hydrolyzed the zirconium oxychloride solution 
and carried out addition mixing of a cerium and the nitric-acid water solution of tin after zirconium 
hydroxide **** so that cerium oxide might be set to lOg and the tin oxide might be set to 5g. 
[0051] Thus, wet grinding of obtained rhodium content alumina 25. 5g, alumina (gamma-alumina) 
40.75g of 55g of zirconium cerium tin multiple oxides and specific-surface-area of 150m 2/g, 4g of 
acetic acids, and the 120g of the ion exchange water was thrown in and carried out to the ball mill pot 
with the ball of media for 15 hours, and the aquosity slurry was obtained. 

[0052] Thus, using the obtained aquosity slurry, it prepared like the example 1 and the catalyst 4 was 
acquired. 
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[0053] 65.75g and a zirconium dioxide were supported for 0.5g and an alumina, and lOg and 5g of tin 
oxide were supported [ per 11. of catalysts, and a rhodium ] for 40g and cerium oxide by the acquired 
catalyst. 

[0054] (Example 5) It sank into the nitric-acid platinum containing the nitric-acid rhodium water 
solution which contains rhodium 0.3g for alumina (gamma-alumina) 15g of specific-surface-area of 
150m 2/g, and 1.5g of platinum. Then, after drying enough, it calcinated at 500 degrees C for 1 hour, 
and the rhodium platinum content alumina was obtained. 

[0055] As a mass ratio, to 40g, the zirconium dioxide hydrolyzed the zirconium oxychloride solution 
and carried out addition mixing of a cerium and the nitric-acid water solution of tin after zirconium 
hydroxide **** so that cerium oxide might be set to lOg and the tin oxide might be set to 0.25g. 
[0056] Thus, wet grinding of obtained rhodium platinum content alumina 16.8g, alumina (gamma- 
alumina) 85g of 50.25g of zirconium cerium tin multiple oxides and specific-surface-area of 150m 2/g, 
5g of acetic acids, and the 150g of the ion exchange water was thrown in and carried out to the ball mill 
pot with the ball of media for 15 hours, and the aquosity slurry was obtained. 
[0057] Thus, using the obtained aquosity slurry, it prepared like the example 1 and the catalyst 5 was 
acquired. 

[0058] lOOg and a zirconium dioxide were supported for 0.3g, 1.5g of platinum, and an alumina, and 
lOg and 0.25g of tin oxide were supported [ per 11. of catalysts, and a rhodium ] for 40g and cerium 
oxide by the acquired catalyst. 

[0059] (Example 6) It sank into the nitric-acid rhodium water solution which contains rhodium 0.3g for 
alumina (gamma-alumina) 15g of specific-surface-area of 150m 2/g, and the nitric-acid platinum water 
solution containing 1.5g of platinum. Then, after drying enough, it calcinated at 500 degrees C for 1 
hour, and the rhodium platinum content alumina was obtained. 

[0060] As a mass ratio, to 40g, the zirconium dioxide hydrolyzed the zirconium oxychloride solution 
and carried out addition mixing of a cerium and the iron nitric-acid water solution after zirconium 
hydroxide **** so that cerium oxide might be set to lOg and ferrous oxide might be set to 0.25g. 
[0061] Thus, wet grinding of obtained rhodium platinum content alumina 16.8g, alumina (gamma- 
alumina) 85g of 50.25g of zirconium cerium iron multiple oxides and specific-surface-area of 150m 2/g, 
5g of acetic acids, and the 150g of the ion exchange water was thrown in and carried out to the ball mill 
pot with the ball of media for 15 hours, and the aquosity slurry was obtained. 
[0062] Thus, using the obtained aquosity slurry, it prepared like the example 1 and the catalyst 6 was 
acquired. 

[0063] lOOg and a zirconium dioxide were supported for 0.3g, 1.5g of platinum, and an alumina, and 
lOg and 0.25g of iron oxides were supported [ per 11. of catalysts, and a rhodium ] for 40g and cerium 
oxide by the acquired catalyst. 

[0064] (Example 7) It sank into the nitric-acid rhodium water solution which contains rhodium 0.3g for 
alumina (gamma-alumina) 15g of specific-surface-area of 150m 2/g, and the nitric-acid platinum water 
solution containing 1.5g of platinum. Then, after drying enough, it calcinated at 500 degrees C for 1 
hour, and the rhodium platinum content alumina was obtained. 

[0065] As a mass ratio, to 40g, the zirconium dioxide hydrolyzed the zirconium oxychloride solution 
and carried out addition mixing of a cerium and the nitric-acid water solution of an indium after 
zirconium hydroxide **** so that cerium oxide might be set to lOg and indium oxide might be set to 
0.25g. 

[0066] Thus, wet grinding of obtained rhodium platinum content alumina 16.8g, alumina (gamma- 
alumina) 85g of 50.25g of zirconium cerium indium multiple oxides and specific-surface-area of 150m 
2/g, 5g of acetic acids, and the 150g of the ion exchange water was thrown in and carried out to the ball 
mill pot with the ball of media for 15 hours, and the aquosity slurry was obtained. 
[0067] Thus, using the obtained aquosity slurry, it prepared like the example 1 and the catalyst 7 was 
acquired. 

[0068] the acquired catalyst - lOOg and a zirconium dioxide were supported for 1.5g and an alumina, 
and lOg and 0.25g of indium oxide were supported [ per 11. of catalysts, and a rhodium / 0.3g and 
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platinum ] for 40g and cerium oxide. 

[0069] (Example 8) Alumina (gamma-alumina) lOOg of specific-surface-area of 150m 2/g was sunk into 
the palladium nitrate water solution containing palladium 2.5g. Then, after drying enough, it calcinated 
at 500 degrees C for 1 hour, and the palladium content alumina was obtained. 
[0070] Thus, as oxide, the barium hydroxide of lOg, and 5g of acetic acids and 150g of ion exchange 
water were fed into the ball mill pot with the ball of media, and carried out wet grinding to obtained 
palladium content alumina 102.5g for 15 hours, and the aquosity slurry was obtained. 
[0071] Thus, it has about 400 eels per 1 square inch of cross-sectional area in the obtained aquosity 
slurry, and the monolith support made from the NGK Insulators cordierite with a diameter [ of 33mm ] 
and a die length of 76mm was dipped in it. After taking out support, it blew by the compressed air, and 
after that, it dried, the excessive slurry was calcinated, and Pd catalyst enveloping layer was obtained. 
[0072] As a mass ratio, to 40g, the zirconium dioxide hydrolyzed the zirconium oxychloride solution 
and carried out addition mixing of a cerium and the nitric-acid water solution of tin after zirconium 
hydroxide **** so that cerium oxide might be set to lOg and the tin oxide might be set to 0.25g. 
[0073] Alumina (gamma-alumina) 15g of specific-surface-area of 150m 2/g was sunk into the nitric-acid 
rhodium water solution containing rhodium 0.3g. Then, after drying enough, it calcinated at 500 degrees 
C for 1 hour, and the rhodium content alumina was obtained. 

[0074] Thus, wet grinding of obtained rhodium content alumina 15.3g, alumina (gamma-alumina) 15g 
of 30g of zirconium cerium tin multiple oxides and specific-surface-area of 150m 2/g, 3g of acetic acids, 
and the 90g of the ion exchange water was thrown in and carried out to the ball mill pot with the ball of 
media for 1 5 hours, and the aquosity slurry was obtained. 

[0075] Thus, using the obtained aquosity slurry, it covered on the above-mentioned Pd catalyst 
enveloping layer, and the catalyst 8 was acquired. 

[0076] the acquired catalyst — 130g and a zirconium dioxide were supported for 0.3g, lOg of barium 
oxide, and an alumina, and 6.0g and O.lg of tin oxide were supported [ per 11. of catalysts, and 
palladium / 2.5g and a rhodium ] for 23. 9g and cerium oxide. 

[0077] (Example 9) Alumina (gamma-alumina) lOOg of specific-surface-area of 150m 2/g was sunk into 

the palladium nitrate water solution containing palladium 2.5g. Then, after drying enough, it calcinated 

at 500 degrees C for 1 hour, and the palladium content alumina was obtained. 

[0078] Thus, as oxide, the barium hydroxide of lOg, and 5g of acetic acids and 150g of ion exchange 

water were fed into the ball mill pot with the ball of media, and carried out wet grinding to obtained 

palladium content alumina 102.5g for 15 hours, and the aquosity slurry was obtained. 

[0079] Thus, it has about 400 eels per 1 square inch of cross-sectional area in the obtained aquosity 

slurry, and the monolith support made from the NGK Insulators cordierite with a diameter [ of 33mm ] 

and a die length of 76mm was dipped in it. After having blown the excessive slurry by the compressed 

air after taking out support, and drying at 150 degrees C after that for 2 hours, it calcinated at 500 

degrees C for 1 hour, and Pd catalyst enveloping layer was obtained. 

[0080] As a mass ratio, to 40g, the zirconium dioxide hydrolyzed the zirconium oxychloride solution 
and carried out addition mixing of a cerium and the nitric-acid water solution of tin after zirconium 
hydroxide **** so that cerium oxide might be set to lOg and the tin oxide might be set to 0.25g. 
[0081] It sank into the nitric-acid platinum water solution containing the nitric-acid rhodium water 
solution and 0.3g of platinum which contains rhodium 0.3g for alumina (gamma-alumina) 15g of 
specific-surface-area of 150m 2/g. Then, after drying enough, it calcinated at 500 degrees C for 1 hour, 
and the rhodium platinum content alumina was obtained. 

[0082] Thus, wet grinding of obtained rhodium platinum content alumina 15.6g, alumina (gamma- 
alumina) 15g of 30g of zirconium cerium tin multiple oxides and specific-surface-area of 150m 2/g, 3g 
of acetic acids, and the 90g of the ion exchange water was thrown in and carried out to the ball mill pot 
with the ball of media for 15 hours, and the aquosity slurry was obtained. 
[0083] Thus, using the obtained aquosity slurry, it covered on the above-mentioned Pd catalyst 
enveloping layer, and the catalyst 9 was acquired. 

[0084] the acquired catalyst - per 11. of catalysts, palladium 2.5g, and platinum - lOg and a zirconium 
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dioxide were supported for 130g and the barium oxide, and 6.0g and O.lg of tin oxide were supported 
[ 0.3g and a rhodium / 0.3g and an alumina ] for 23.9g and cerium oxide. 

[0085] (Example 1 of a comparison) The comparison catalyst 1 was prepared like the example 1 except 
the zirconium dioxide having used the zirconium cerium multiple oxide whose cerium oxide is lOg to 
40g as a mass ratio instead of the zirconium cerium tin multiple oxide. 

[0086] (Example 2 of a comparison) The comparison catalyst 2 was prepared like the example 5 except 
the zirconium dioxide having used the zirconium cerium multiple oxide whose cerium oxide is lOg to 
40g as a mass ratio instead of the zirconium cerium tin multiple oxide. 

[0087] (Example 3 of a comparison) The comparison catalyst 3 was prepared like the example 8 except 
the zirconium dioxide having used the zirconium cerium multiple oxide whose cerium oxide is lOg to 
40g as a mass ratio instead of the zirconium cerium tin multiple oxide. 

[0088] (Example 4 of a comparison) The comparison catalyst 4 was prepared like the example 9 except 
the zirconium dioxide having used the zirconium cerium multiple oxide whose cerium oxide is lOg to 
40g as a mass ratio instead of the zirconium cerium tin multiple oxide. 

[0089] The acquired catalyst was what has the catalyst component shown per 11. of completion catalysts, 

and in Table 2. 

[0090] 

[Table 2] 

£2 



MM 




v 


a 




±m&m 


Pd 


P t 


Rh 




fi (%) * 


1 


0 


0 


0. 5 


Sn 


0. 5 


0 


2 


0 


0 


0. 5 


Sn 


1 


0 


3 


0 


0 


0. 5 


Sn 


5 


0 


4 


0 


0 


0. 5 


Sn 


1 0 


0 


5 


0 


1. 5 


0. 3 


Sn 


0. 5 


0 


6 


0 


1. 5 


0. 3 


Fe 


0. 5 


0 


7 


0 


1. 5 


0. 3 


I n 


0. 5 


0 


8 


2. 5 


0 


0. 3 


Sn 


0. S 


BaO= 1 0 


9 


2. 5 


0. 3 


0. 3 


Sn 


0. 5 


BaO= 1 0 


m. 














l 


0 


0 


0. 5 


feb 


0 


0 


2 


0 


1. 5 


0. 3 


feb 


0 


0 


3 


2. 5 


0 


0. 3 


feU 


0 


BaO= 1 0 


4 


2. 5 


0. 3 


0. 3 


feb 


0 


BaO= 1 0 



[0091] * Set to a Zr02/Ce02/additive and Zr02/CeO 2= 3, and it is mass [ of an additive ] %. 
[0092] (Evaluation of a catalyst) Catalytic activity was evaluated for the catalyst acquired in examples 
1-9 and the examples 1-4 of a comparison after engine durability. The procedure is shown below. 
[0093] The engine of a commercial electronics control method was used, the multi-converter filled up 
with each catalyst was installed in the engine exhaust air system, and the torture test was performed. For 
steady operation 60 seconds, it operated by mode operation of moderation 6 seconds (a fuel is cut at the 
time of moderation and a catalyst is put to a high-temperature-oxidation ambient atmosphere), and the 
durability of the engine was carried out for 50 hours on the conditions from which whenever [ catalyst 
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floor temperature ] becomes 900 degrees C at the time of steady operation. Evaluation of the catalyst 
engine performance after durability used the engine of a commercial electronics control method, and 
was performed by installing the multi-converter filled up with each catalyst in an engine exhaust air 
system. The catalyst inlet gas temperature of 400 degrees C and the conditions of space-velocity 
250,000hr-l estimated the 3 yuan engine performance of a catalyst. Under the present circumstances, 
from the external oscillator, the 1Hz sinusoidal mold signal was introduced into the engine control unit, 
the average air-fuel ratio was changed continuously, vibrating an air- fuel ratio (A/F) by **1.0 A/F and 
1Hz, the gas presentation of the catalyst inlet port at this time and an outlet was analyzed to coincidence, 
and average air-fuel ratio A/F asked for the rate of purification of CO, HC, and NOx to 15.1-14.1. 
[0094] The purification **** inlet-port air- fuel ratio of CO, HC, and NOx which were calculated as 
mentioned above is plotted in a graph, the characteristic curve of 3 yuan is created, and the rate of 
purification of the intersection (it is called a crossover point) of CO and the rate curve of NOx 
purification and the rate of HC purification in A/F value of the intersection are shown in the following 
table 3. 

[0095] Moreover, while the air-fuel ratio vibrated gas on condition that **0.5 A/F (1Hz), the purification 
engine performance in the low temperature of a catalyst fixed the average air-fuel ratio to A/F=14.6, and 
operated the engine. In front of the catalytic converter of an engine exhaust air system, the heat 
exchanger was changed by ****** and catalyst inlet gas temperature was changed with the 
programming rate (a part for 20-degree-C/) fixed to 200-500 degrees C. At that time, the gas 
presentation of the inlet port of a catalyst and an outlet was analyzed, and it evaluated by asking for the 
rate of purification of CO, HC, and NOx. Thus, the temperature (light off temperature) to which the rate 
of purification of CO, HC, and NOx for which it asked reached to 50% is measured, and it is shown in 
Table 3. 
[0096] 
[Table 3] 
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[0097] The result of Table 3 shows that the catalyst by this invention can remove three components of 
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CO, HC, and NOx efficiently at low temperature more. 
[0098] 

[Effect of the Invention] According to this invention, the catalyst for exhaust gas purification which 
removes the carbon monoxide, the hydrocarbon, and nitrogen oxides which were more excellent in low- 
temperature ignitionability ability can be offered by using the oxygen storage ingredient which discovers 
an adsorption desorption operation of oxygen at low temperature. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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